Comparative toxicity of allelochemicals and their enzymatic oxidation products to maize fungal pathogens, emphasizing Fusarium graminearum.
A series of stable quinones and their precursors, and enzymatic oxidation products of plant allelochemicals were tested for their effect on maize fungal pathogens, primarily Fusarium graminearum. Benzoquinone was typically significantly more toxic than hydroquinone, while 1,2-naphthoquinone was typically significantly more toxic than 1,2-dihydroxynaphthalene. Aspergillus flavus was the most resistant fungus to these compounds, while Phoma medicaginis was the most susceptible. Applying tyrosinase in conjunction with several phenolic compounds only increased the toxicity of gallic acid to Fusarium graminearum. Applying peroxidase generally increased toxicity of all compounds tested to this fungus in a dose-dependent fashion. Ferulic acid was generally the most toxic compound, both alone and when combined with peroxidase and H2O2, followed by coumaric acid. These results suggest that enzymatic oxidation of plant allelochemicals may result in the generation of products that either are directly toxic to maize pathogens, or indirectly inhibitory due to their ability to tie up nutrients.